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Sommario

Nowadays bandwidth requirements are increasing vertiginously. As
new ways and concepts of how to share information emerge, new
ways of how to access the web enter the market. Computers and
mobile devices are only the beginning, the spectrum of web products
and services such as IPTV, VoIP, on-line gaming, etc has been
augmented by the possibility to share, store data, interact and work
on the Cloud. The rush for bandwidth has led researchers from all
over the world to enquire themselves on how to achieve higher data
rates, and it is thanks to their efforts, that both long-haul and shortrange communications systems have experienced a huge
development during the last few years. However, as the demand for
higher information throughput increases traditional short-range
solutions reach their lim- its. As a result, optical solutions are now
migrating from long-haul to short-range communication systems. As
part of this trend, plastic optical fiber (POF) systems have arisen as
promising candidates for applications where traditional glass optical
fibers (GOF) are unsuitable. POF systems feature a series of
characteristics that make them very suitable for the market
requirements. More in detail, these systems are low cost, robust,
easy to handle and to install, flexible and yet tolerant to bendings.
Nonetheless, these features come at the expense of a considerable
higher bandwidth limitation when compared to GOF systems. This

thesis is aimed to the investigate the use of digital signal processing
(DSP) algorithms to overcome the bandwidth limitation in shortrange optical communications system based on POF. In particular,
this dissertation presents the design and development of DSP
algorithms on field programmable gate arrays (FPGAs) with the
ultimate purpose of implementing a fully engineered 1Gbit/s
Ethernet Media Converter capable of establishing data links over 50+
meters of PMMA-SI POF using an RC-LED as transmitter
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